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AQUATIC
PROPERLY FUNCTIONING CONDITION MATRIX

a.k.a. Species Habitat Needs Matrix

March 20, 1997
Work-In-Progress

for the
PACIFIC LUMBER COMPANY HABlTAT CONSERVATION PLAN

* The Matrix displays a condition for the landscape which has been determined, using the best scientific
information available, to be property functioning in order to meet the habitat needs of aquatic species,

* -The Matrix below Is to be used for Class I and II watercourses; Class III watercourse properly functioning
conditions are found In Attachment “F”.

* All indicators are interrelated, many are interdependent, and should be viewed together as a functioning
system.

PATHWAY
I

INDICATORS

Water Quality: Temperature

Sediment/Turbidity

PROPERLY
NNCTIONINO

ll.B- t4.6.C [!32562’F);
MWAT  16.D’C  (62.2.F)  tale
summer  Juvenile  renfhg

Rcrer 16 attachmen(  ‘B- for Class Hbh pdartty  lor research and
I6 II wateroowues montbtng  to od/ust  lot cpeclfk
R&r lo sltschmenl  ‘F’ for clam geobgk  kwmaths  and sdl
III wtercmfsec buesonlherwthcoaa

REFERENCE NOTES

Mny be bwered lo meet
4tmphibh  ~4,.  tartf (0

nttnchment  ‘A’ for Inlom\blon
regardng  melhodology.

. .
0
4



Aquatic Properly Functloning Condition
March 20,1997 Work-In-Progress

Habitat Access: Physical Barriers

Habitat Elements: Substrate

Large Woody Debris

Pool Frequency

Pool Quality

Off-channel Habitat

bw kvdo of chlcal
contdnalbn  from sglcdural
lndustbial  snd dher  wurces,  no
acts6 nulrtenls,  no CWA 303d
cbslgnafed  reacher; compllea
v&h Basin  Plam

Clean  Wotu  Acl end ototo
rfqllalh

Being further r!Mplwedfor
apppriafe  verMage  and
slandard.

arty manmade barriers pnscnl  In
walershed  allow upstream and
dovmsiceam  Lh Passage at all
flows

Rcb lo attachmenl  ‘8’ for LMO,
pebble oounl

Relet  lo atlachmml  ‘C’ for C&s
I u II watefcaurses
Refer lo attachment ‘F’ for Class
III mlercourses

Refer lo aftachmenl ‘[r for pool
frequency and attachmen  “C* for
large woody  debris

,

Conditions  for redwood
dominaled  areas Is being furlhu
cm; preliminary fig&es  till
be aMable  soon.

Refer lo allachmenl  ‘0’ and ‘C’;
pools 21 meter deep, based on
mlnlmum residual  sumnu  dep4h
(hokfmg  pools), wifh @ cover
and cool  water,  minor  redudkm  of
pod  vdwne by fine aedlment

malntain existing  bachwakfa  bvilh
cover, and low energy off-channel
areas ffmds. on-. eto.1



Aquatic Properly Functioning  Condltlon
March 20.1997 Work-In-Progress

‘Hot Spots’ and Rehugla
(Important remnant habitat for
sensitlve aquatic species)

Channel Condition &
Dynamics: Ratio

Streambank
Condition

Floodplain
Connectivity

Change In Peak
Base Flows

rnahlaln edstIng  habltal ‘hoi
spots’  (good hmlifd  In llmifed
atees) end refugla  (hamrw ol
haMat safely where poplalbno
hwa a hlgh pmbablGiy of servtng
periods of tiemity)  III ti maw
6cale (e.g. i-d-xl reachee,
dralnage,  etc.); exidln~  relugb
are sufEclev4  ln ahe, number and
conrbectl~  la malnlaln MA
populatbns  or 6U~pOpUlSlbnS

USDA lftEK3  (SAT ftepori)

malnlaln  tihldepth rat& In
properly funcllonb3g  sbeams,  0s
delcmlned  by reachbq  rnd!o~
maintaining property funclbnhg
condilkma of other par&meten;
bnpwre wldlNdcpth nlio In
degmded  streams

a9096 stable; I.e., on svwege,
less than 10% of banks are
acihely  erodbng

malnlaln  off-channel rraae
hydrobgk-ally  inked lo meln
channel; malnfcrranca  of overbsnk
now& welland  hulctbns.  rpaflan
vegelatlon and ruaxss~on;
reskue  mnneclMy v&en3
leaslbb on wnershlp

watershed  hy&qpaphy  Indlcales
peak Ilow, bas8  tlow and flow
lb?-@  charac4erMca  mmparabk
lo an undklurbed watershqd of
rlmllar 42% geology and
peolwaphV



Aquatic Properly Functioning Condition
March 20.1997 Work-In-Progress

lncrease in
Drainage Network

Watershed
Conditions:

Road Management

zero ol mhllnum  Incteases Ill
dmlnage  rwlwwk density  dub  lo
roads ; zero Increase In volume
capacity k nafual  chmnds  co BI
not lo degrade channel candiis

Entire road network  (Indudlng
pemwnent,  ~asonnl,  temporary
end abandoned -1 roads,
landings  and stdd  trallr)  are
6tOflWfJfWfed,  Mlwwed Of &cd
(stream cmeslngr  attefed  so as lo
prevent uo~~lon,  load blocked lo
prevent  mdodzed  use, etc.). All
inlad mad surfecee and  dnlnags
feciltiee  and &ucturee  receive at
least annual fnspecUon  ad
addflional  Inspcctkn  during  use
and wet petiods  for proper design
and fur&ion.  Proper  design and
funclion  evaluated according  to
epecitic  pefkmmancs  rtandards
perlaining  ta dedimenl  delivery,
dnlrtage  netwtxk  density  and
volume capacity of natural
channels. All elements of the
road network found,  Uuovgh
Impedbn,  to nul meet or high
pr+abllity  al nd meetkg
performance standards must  be
treated, rdomted  of relbed.

Furlher  dscus6lon  wartanled
based on outcome 01 fWC&
respawa  lo SYP comments  rrun
agendes



Aquatic Properly Functioning Condition
March 20,1997 Work-In-Progress

Riparian Buffer
‘E’ for Class I6 It watercourses.
Refer  lo attachmenl  ‘F for Cbss
Ill w&Y-.
Ther)parlanbuflersyWrn
pmMes  adequate sbade,  large
woody  de&is  wuuilmenl,  and
habilat  protectIon  and connectMy
In alt subwaler8hedr.  lnch~Ue.s
buffers for known  ‘hd spota’  and
refugla  for eensltlvs  aquatic
6pecias;  percent &nMuily  of
riparbn  vegelatlon  lo the potentlat
natural cmununltyl  oompoultton  Is
8ChbVtd

Developled by staff in: NatIonal Marine Fisheries Service. Environmental Protection Agency, California Department of Fish and Game, California Department of Forestry and Fire
ProtectIon and North Coast Regional Water Quality Control Board

compkd by: VWI Campbell, National Marine Fisheries Service

Prepared for: Pacific Lumber Company habitat conservation planning effort



ATA USE AND EVALUATION

For purposes of water quality assessment and management, temperature data is used to assess impacts on any
beneficial water use(s). In the North Coast Region,,attentio’n is directed to the temperature requirements of cold
water fishery resources, particularly anadromous fish populations, as this beneficial use is extremeIy sensitive to
certain temperature conditions. Wide daily variations of temperatures and elevated water temperatures can cause
significant impairment of the successful propagation, rearing and survival of anadromous fish populations.

Regional Water Board staff recommends using two references for evaluating stream temperatures:

Temperature Criteria for Freshwater Fish: Protocol and Procedures published by U.S. EPA in 1977.

Guidance for Evaluating and Recommending Temperatures Regimes to Protect Fish, Instream Flow
Information Paper 28, Car1 Armour, U.S. Fish and Wildlife Service, 1991.

Maximum Weekly Average Temperature Requirements MWAT)

The MWAT is the mathematical mean of multiple, equally spaced, daily temperatures over a 7-day consecutive
period. A minimum of two data are required to determine the MWAT: the “physiological optimum temperature”
IT) and the “upper ulitimate incipient lethal temperature” (UULT). While the OT can be measured for numerous
physiological functions, growth appears to be the most sensitive function. The UULT is the “breaking point”

between the highest temperatures to which an animal can be acclimated and the lowest of the extreme upper
temperatures that will kill the organism

MWAT is calculated as follows:

MWAT=OT+UUTLT-OT
3

OT = a reported optimal temperature for the particular life stage or function.

UUILT = the upper temperature that tolerance does not increase with increasing
acclimation temperatures.

We have calculated a MWAT for juvenile coho for late summer rearing and found a narrow range of temperatures
which are dependent on acclimation temperature:

acclimation temperature I%luILx OT h!m!a
15*c 24’C 13.2’C 16.8’C

.

20°C 25°C 13.2”C 17.l”C
>23’C 25.8”C 13.2*C I7.4OC

‘The OT is the average of the preferred temperature range which is reported to be 11.8 C to 14.6 C (Reiser and
:jorn,  1979, Influence of Forest and Rangeland Management of Anadromous Fish Habitat in the Western United
States and Canada USDA Forest Service Tec?xkai Repon PNW-96).

SOO@j EI?cSIlll3’~YWYSSON  +-+ ~II-ICITI.~I  3Yd03S 8TTt: t9L LOLS TPZOT 86itOi90



Draft Properly Functioning Conditions for Sediment Levels (3/22/97)

Purpose of table: Identify properly functioning salmonid habitat and other beneficial use target conditions relative to instream sediment levels and hillslope sediment delivery mechanisms
on PL ownership. Sediment is one of several waler quality and habitat variables used for evaluating watershed health and impacts of management proposals.

Selection of Parameters and Targets: The listed parameters are based on lab and field research conducted throughout the Pacific Northwest (as described in Chapman 1988, Djorm and
Reiser 1991 and others) as well as a limited amount of localized information from Northern California (Knapp  1993, Bums  1970).  Baseline dtlis  for .wrot of the parameters (e.g., V*,
pebble count) are not currently available for PL lands. PL may wish to incorporate those parameters into their monitoring program for future indication of sediment conditions and
effectiveness of management actions. Ideally, additional research and monitoring data from Northern California will provide information from which to derive watershed-specific target
conditions.

Watershed Analysis and Interim Targets: Given the natural variation in sediment loading between and within watersheds, a wafershed inventory and analysis should determine existing
sediment levels and identify reasonable interim targets, timeframes and management actions necessary to achieve long-term goals. A watershed analysis including some form of sediment
budget, should clearly define baseline conditions and identify relative contributions of sediment from different natural and human-induced sources (e.g., mass wasting, surface erosion,
roads, in-channel storage, etc.)

Biological
impscl/concan

Decrease in embryo
survival due to
reducuoa in gfsvcl
pcrtueability,  port
spree and dissolved

Paramekr

Mines 4.8Smm

Numeric or narrrtivc
,, large1

<I I-16@%

Reference Recommended  Method Sam~~ling  locations

. .
Beset!  00 research Vnlentine Protoc& Poolhitlle bkks, ~3%
described in Peterson d (1995) using McNeil gradinl
Id. (1992) far TFW, eorc samplers
Clqwm (1988) and
Bums (1970) bsscline
data born S. Fork Yeger

Entrapment of try
emerging frool red&

%particlcs  4.35mm 40.25%  (Stcelhead BjoJllo  and Reiaer sme same
1 andChinook) (1991),  McCuddin

(1977)

Murwe of spntrming
gravel quality

Mcnsuro of pore siza
and permeability  of
spswning gravel

Mensure of
r&&hlt  holding
habitat in pools

~cnsure  of substnto
&R habitat WditY

GuundlioMean
DkIlettX

Predlc lrukx

VI

Pebble count (D50)

>2onun

>9 (coho)

<100/r

6S-95uun ,

Shirti and Seti
(1979)

Lotapeich  and &crest
(1981)

Kaopp (I 99.1)

KnopP  (1993)

Shirazi  and Scim n/a
(1979)

Lotspcich  and Everest n/a
(1981)

Lisle and Hilton  (I 992) 3rd order, ~3%
gradient rtrcams

hPP (I 993) same



Suspended sediment
potcntielly impacts
migrating
juvtilc/adul~ salmon

Turbidity No visible increase in Modified from Road Claslr  1, II, In
turbidity duo to timber Use Mitigation Memo wf4lcrc-oursu  and
opcmlions  in Class I, Il, by PL (May 20.1996) inside dilchcj that
& Ill walercourses and dischmrge  directly  IO
inside ditches that watercourses.
diicbmrge  direclly 10 I
WllbXUl3ts.

Mcnnue of soour and
fill of skearnbcd
suJinlenls impscling
incubatioa

Scour Chains Trend loward  less Nawa.and Frisscll
deposit& (1993)

Nawa and Frissell
(1993)

low gradient, low
rxmhement

Hillslope sediment
detivery  mechanisms

Surface erosion and
mass wasting Gom
management activities

Zero net discharge of
stdimcnt in non-303(d)
listed watobodics

Net decrease in
- . . scdimcnl delivery from- ._

manegeaxnt  activik
in 303(d)  listed
walerbodies (Numeric
goal lo be del+)

1

BCJltbiC
macroinvcrlebratc
production and

Mscroinvertebralc
Population nntior
divcrsily indices

To be determined U.S. EPA Rapid
Bioasswsment
Protcx& as adapted by
c&Qm

Bjomn, T.C. and D.W. Reiser. I991. Habitat  requirements of salmonids in streams. American Fisheries Society Specia1 Publication 19:83 - 138.
Burns, James 1970. Spawning bed sedimentation studies in Northern California streams. Inland Fisheries Division, Calif. Dept. Fish and Game.
Cbapmm,  D. W. 1988. Critical review of variables used lo define effects of fines in rcdds of large salmonids. Transactions of the American Fisheries Society. Vol. 117, No. I.
fiopp, Ch.&opkr 1993. Testing  indices of cold water fish habitat. North Coast Regional Water Quality Control Board in cooperation with the Califomia Department of Forestry and

Fire Protection.
Lotspcich,  I? 8. and P. H. Everest 1981, A new method for reporting and interpreting lctiural composition of spawning gravel U.S. Forest Service Research Note PNW-139.
MeCuddin, Michael 1977. Survival of salmon, and trout embryos and fry in! qravel-sand mixtures, Master’s Thesis. University of Idaho. Moscow.
Peterson, N. P., A. Hen&y and T.P. QU~M  1992.  Assessment of cumulative effects on salmonid habitat: some suggested parameters and target co:;Jirions. Prepared for the Washington

Department of Natural Resources and Thc Cooperative Monitoring, Evaluation and Research Committee Timber/Fish/Wildlife Agreement. University of Washington, Seattle,

Washington
Shirti, lul. A, W .K. 3&n and  D, H. Lewis  1981. Chamcl&alioo  of spawning gravel and stream system evaluation. Pages 227-278 in Proceedings from the conference on salmon

spawning gravel: a renewable resource in the Pacific Northwest. Washington State University, Washington Water Research Center Report, Pullman Originally
p u b l i s h e d  a s  E P A  Report 

vak&e,  Bradley 1993. Stream substrate quality for salmonids:  guidelines for sampling, processing and analysis. California Department of Forestry and Fire Protection, Santa  Rosa.
CA.
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Properly Functioninp Condition for Large Woody Debris. including “Key Pieces”

Relationship between channel width and mean for debris diameter, length and volume and the number of pieces of debris in old-growth
Dou&s-fir  forest streams (fry FJilqy ;nd Ward, 1989;  Fz,!994)

ID:,+ ,i CL 7 ;or \ :

Bilby and Ward Fox
Channel “Key Pieces”/~
Width -
(feet) Debris Geometric mean Geometric mean Mean Debris Average Average Average

Per debris diameter debris length debris piece per debris length debris
100 feet,, (inches), (feet),, volume 100 diameter (feet) piece

(cubic feet (inches) volume
feet),, (cubic feet

I5 16 14 18 13 3.3 I,6 27 35.3

20 12 16 20 26 2.5
22

25
32 88.3

9 17 22 38 2.0

30 7 18 25 51 1.7

35 6 19 27 63 1.4

40 5 21 29
2s

7s 1.2
59 21 I.9

45 5 22 31 88 1.1

50 4 23 33 100 1.0

55 4 25 35 113 1.0 28 78 3 17.8

60 3 26 37 125 0.8’

65 3 27 40 137 0.8

‘.

r
. .

-*



I/ Log,,debris  frequency/ 1 OOft = -l.l2*(log,,channel width in feet’0.3045)  +0.46’0.3048*100
2/ Geometric mean diameter (in.) = [2.14(channel width in feet+0.304S)+26.43]/2.54
31 Geometric mean length (ft.) = [0.43’(channel width in feet*0.3048)+3.55)*3.281
4/ Mean debris piece volume(cu.fi)  = [0.23(channel  width in feet*0.3048)-0.67]*(3.28 1)’
5/ A “key piece” is defined as:

“...a log/and or root-wad that:
1) is independently stable in the stream bankfull  width (not functionally held by
another factor; i.e. pinned by another log, buried, trapped against a rock or
bedform, etc.); and
2) is retaining (or has the potential to retain ) other pieces of organic debris.
Without this “Key piece”, the retained organic debris will likely become mobilized
in a high flow (approximately a 1 IO-y&r  event) (Fox 1994):

References and notes

BiIby,  RE. and J.W. Ward 1989. Changes in characteristics and tinction of woody debris with
increasing size of streams in western Washington. Transactions of the American Fisheries
Society. 1181368-378.

Fox, Martin 1994. Draft revisions of the WSA Fish Moduie Diagnostic Matrix; LWD assessment.
Muckleshoot Indian Tribe Fisheries DepaRment  dated June 6, 1994.

wmc:2/22f97



ProDerJv  Functioninn Conditions for Pool Asbitrrt

J%rpose of tabte: ldenllfy  praparly  functtonln~pool  habitat conditions lhal will provide juvenae  rearing habitat, adull  holding habilal, and, pokntially,
thermal and ueloclty  !efugla,  Wing all stxsons of Ireshwa!w  residency.

Approach for achlevlnn~oals:  Watershed a?alysls  should determine exlstlng  pod habital  quantily  and quality and he dislrlbullon  of good pa01
habilat  and ils spatial relalionship  to key lhermal refugta  and spawning areas.

B l d o g i c a l
impaclkoncern
LGXjGI$anlity:
Loss of juvenile
rearing habila!:
Juveniles  leave
stream systems al
smaller &es/younger
ages and are subject
lo greater modalily
expressed by smelter
return  ratbs.  LOSS of
adult holdng  habitat
Deep pads that

ovide  holding
Rabltat  particularly
escape cover  and
resling  areas for
adUs of IU~S that
enter etreams during
tow flows and mature
in fresh water are
loal, thus fewer, or
none, 01 lhose adults,
reproduce
successklly

Parameter

Number.ol
mile P

0016  per
equlve ertl to

pool to pod spacing
based on bfs widths

~;$~t~~\rearn

comprised  of pool
habltat

Percent of number of

e
001s essoctaled  wilh
WD

Number  ot pools per
mile eqtivalent  to

Ii
ali lo pool speclng
zssed  on bfa widths

Percent-01 stream
suface area

Numeric or narf a\iwe
larget
In strdams  with
gradients ~3% and
average widths ( 10
melers  (based on
Little Lost Man
Creek).

Pool to pool spacing
1 pool per every 3 bfs
channel widlhs  on
average (aI),

pool aree >=20% of
(he lotal  stream
sudace area,

an6 >=90% 01 # d
pook associated wIti
LWD

In streams wtth
average gradted
(3% and avetn  fle
wtdths  G-19 meters
(based on Prakie
CNMJk).

Pod 16 PO01 6pZlCk-Q
I fxx~l  per every 6
channel widths  on
average (W),

1
od area *=25%  of

I e total slream

Reference(s)

Keller et al. 1 BEEi

&rant  et al. In press

a/Nakamura  and
Swenson 1993

Keller et al. 1995

blloopotd  el al. I964

b/Keler  and Mdhorn
1970

blNahamura  and
Swanson 1993

Recommended
Melhod

l

Measure dislance
from pdinl of
matidmum depth lo
pcint  of maxlmum
depth.

Sampling locations

-c
Response reaches in
conjunclion  wilh
sedimenl and waler
bmpera(lwe.
Probably downstream
of tributary
confluences (Klein
‘?9( ] Advances in
HydmScience  and
Engineering, Vat 1,
Wang (ed)).



L- - -

Loss of summer
refugia:  Fish
experience
Increased predaUon
and potenlally
lhermal  sfress
fesultlng  In
dcmased rates of
survival. Loss of
whter  refugia: Fish
Ihal can nol escap,e
from high vebclties
during  hlgh v&Her
00~s  can be flushed
rrorn Ihe syslem
resul!lng  In smaller
return  tallas, higher
mortalily  from stress
(Iurbidly, skwalion)
can ooxr

comprised  of pool
habild

Percent of number 01

!
oafs assoclaled  wlvl
WD

‘klanrmum depth

Volume

Cover

tE%i%i  area, !XJTf
Iha stream surfaces
area composed  of
pool habitats (c/)

50% of # or pool3
associated wilh  LWD

V’- (see sedimenl
tam?)

The assumplon  is
made OIal if LWD
leyels,.bsnk  $abllily,
and rtparian  stand
condifions  are mel,.
cower Will be
adequate

Res1
pool depth during
summer bvr flows.

.

same

Noles:

Beschla,  R.L and W.S. Platls.  1986. Morpbrologlcal lealures  of small strearrs:  SiiFcance  and funclion.  Water Resources Bulletin, Vol. 22,
no. 3. P. 369 - 378.
-Pflmary and secondary pools...a  varieQ  Is needed for various age-classes
Nearly 90% 01 Ihe pool-Me.  sequences may conslsl  of channel reaches 3 lo 9 channel widths  In leng!h.
-Thus Ihe site, frequency, distribullon,  and qualily  of pock  in a S~~ITI depend opor!  Ihe mechanisnls  ol formalIon and other
characlerisllcs  such as slre of channels sub&ales, erodabllily 01 banks, end deph of flow.

Grant, Swanson, and Wotman  (GSA Bullelh manuscript In rctvlew)
-Richards  (1978 a,b) endMllne  (1982a)cormborabd  Ihat pool-to-pocl  spachg  Is a kmclion  of channel width.



-The Ire uancy  dist:itx.dlon  afpo~Cto-pool  spa&g In bolldsr bedded &earns peaked between 2-4 active channel  widlhs,  lhoug+ same
Istreams ad bimodat  distribullon  wilh  a primary peak al three and a secondary peak al 8 (wilh a range as high as 4s).

-Church and Gilbert  (1975) observed that small slreamr  and lorrents  seemed  lo have damlnant wavelengths of 2- 3.5 limes  the chan,nel
width.
-Mifne (1982a)  noted that  bed form spacings  can easily be upsel  by variaiion  in sedlmen)  mltiures and Iho pressnca  of ‘restdual’
bedload...whlch  &alfowed  the high bed-transport rates that produce regu!ar repealing dblances.
-Field abservatlcns  slrggest  that dlstlncl  channel units do not fofm where sediment  supply is htgh and channels  are wide. Inslead,  braiding
occurs and channel bed morphology is charactecized  by long, featureless rapids (Fabnestoch,  1963; Ikeda, 1975).

Keller, EA, A. MacDonald, T. Tally, and N.J. Menit. 1995. Effects of large organic debris  on channd morphology and sedimenl storage i7
selected lrlbularles  of Redvvocd  Creek, nwthweslern  California. 1N Geomorphk  processes and aqualic  habitat in lhe Redwood Creek
basin,  nortfweslern  CeRfwnia  U.S. Geological Survey ProfessIonal  Paper 1454. Nolan, K.N.. HM. Kelsey, and O.C. Rtarrm, (eds).  U.S.
Gov. Pdnt. Ottice,  WashingIon.

Keller, E.A. and W.M. MeJhorn. f978.  Rhythmic  spacing and origin od pools and rifftes. Geo. Sot. of Am. But. V. 89, p. 723 - 730.
-70% ot the variability  ob spa&g  In

R
001s can be en lalned by variability in channel wldlh.

-Alluvial and bedrock channels In di, @rent  climates Kad pool spacing that was stalistically  from the same populatfcm.
-Pcol  to pool spacing ts determined hy measuring  Ihe distance  behwen  the mawinwm  depths of adjacent pools.
-Channel wtdth  is measured al a point  on the rifle between pools where the cross-channel profile is nearly symmslricel  and (he banks yell
deEned. and is delineatedby  the wlwl  of bed malerial  or lhe dislanoe  between ma]or  break&in  slope horn the botlom of Ihe channel to tho
banks of lhe channel.
-The average spacing is six rimes he channd wldih...the  conclusion  of Leopold and others (1964)  that pods are spaced approxioiatety  flue
lo seven times the channel uridth.

Petersen, N.P., A. Hendry,  and Dr. T.P. Qu~M. 1992. Assessment  of cumulative  effects on sdmonld  heMtat:  Some suggested parameters and
target condlllnns.  Prepared br the Washington Dept. of Natural Resources and the Cooperative Monitoring, Evaluation  and Research
CommIttee  Ttmber/FlshMrrldlife  Agreement TFW-F3-92-001.  Center la* Streamside Sludies,  UW. Sealtle,  WA 98195.

Nakainura,  F., and F .J.  Swanson, 1993. Effecls of cowsa woody debk on morphology and sedrnent  storage of a mountain slmaln  system in
weslern  Oregon Eerth Surf. Rot. and Landf.  v.18, p. 43.61.

[see also: Elser 1968, Lewis 196&l



_ProDerli  Functioninp  Condition for RiDarian Forests and Dufler

Purpose of table: Ident*  properly lhctioning riparian zone condirionr  relative IO producing targeted levela  of large  woody debris,
mictainin~  tw&etefJ lempcr-“e--  -- -=c~~\a~ri  ~~~i~tllW~.i;iiii~;nliil~.potenlial sea---.-.  __.r_.‘;*aBc-i  ~~-kkmz:leiii~ detiverekiuocg~a~~~laad.  fkWGid-
bank cutting, and latesuccessional  forest habilat.  The latter includes retention of key habitat elements,  including large snags, large
woody debris on the forest floor and large sized trees.

Approach for achievins  POAIS: Watershed analysis should determine existing riparian zone stand slruclure  oad composition 6s well as
potential  to provide key watershed inputs including large woody debris, stream-bank shbilitp  and lo finction in maiotaining  tarfled
temperature regimes and late-successionr!  forest habitat slrucIure and composition

Biological
impacVconcem

Low large woody
debris- (LWD)
recruifowt
potc&l

High mid- to late-
st~mrner  water
temperature
regime3

Parameter

Quadralic mean
tree diameter
(QJm (4 of
fully-stocked srands

Ave. number of
large trees per acre
by dbh class

Overalory tree
canopy c~fM.l!e

Numeric  of
mrralive  target

2 24 in. dbh or >
largeled ave. “&-
piece’ LWD
diameter (12).
whichever is greater

pedwood:
23.8 > 32 in, 3 3
17.4 > 40 in. P-Q

DoUuhsjir: (/%) 3
18,S, 16,3 > 30in.a

11.0, 9.0 ) 40 in.

Ave. ofat leant aijr’
permt  overslory

tree carlopy closure.
(141 *

Reference(s) I Recommended_
1 Method

Bilby  snd Ward USDA Forest
1989, Ce. Board of Service 1995
Forestry 1997, Fox
1994

Redwood (SAF
Type 232)

same

Ddugb4dmixed

evergreen (SAP
Type 234)

Floai and Reynolds USDA Forest
1994 . I service 1995;

Samplitq localions

disk4 ~d*oulct
margin of &annel
migral ion zone (13)

same

same,  asscsred for
every  200-11 s&on
of riptian  zone, on
each side of stream



Properly Functioning Condition for Rimwh Forests rnd Bulfer (continued1

Bjologi.cal -~,. .Pyyy+  Icc .- Nume+fy.  .* .,..-- ..- .Jb,~r+acc!s).. Recgmmended,.  .  *mpliq l o c a l i o n s .

mpacticoncCm narrative target Method

Maintain large a) Ave. tons of a) redwood: Jimerson et al 1996 USDA Forest disbito  oulcr

Joowned  woody large organic debris to be detcnnjned pDuG-fze selvicc  1995 margin of chmel

debris  for near- per acre; from sampler of
z 11

migration zdne

PIream habitat old-growth
complexity and redwood forest
fitter strip firnction riparian zone9

Dou~as-fir:
24.2 tons per acre

’ of materials greater
t h a n  10iocheson (

.small  end

b) Ave. number of b) redwood: Jimerson et al. 1996
large pieces of to be determined
wood on ground from samples of

j&36+4

per acre old-growl h
redwood forest
riperian 243nes

Dciualar-fir:
xto” 3.8
>20”&<30” 6 . 9
> 1 S”&G!Ov 6.3
>l(Y’&<15’  12.7

,
c) percent surfitce c) at least SZ# 95 Ca. Board of
cover and percent Forestry 1997
undisturbed area

+hLL3CHp~

’ b+k?-Jl70(2.~F3C7



Pronerfv  Functioning Condition f6r Riparian Forests md Buffer (continued)

B i o l o g i c a l  _ .  __. Parama!er  _ Numeric or !!dere!?ce~)  . _ . . - 7 Recommended Smpliag  focsfions  ”
impact/concern narrative farget hfc?ttlcd

Maintain large Snags per acte 130 Ave. of at least Richler  1993 same game, assewxl  over
snags for near- in dbh three snags per acre at mosf 10 screw of
stream habitat z 30 in. dbh (15) ripnrian  zone (16
cornpIcKily  and to
supplement
potential LWD

Loss of vegeletive Stream bank ‘Good” to Pfankuch 1978 %kuch, 1978 Lower and upper
cover and sediment stability “Excellent” stream banks (Pfankuch
efkcts fiotn stmam bank stability :- l RGpEL l-0

.� 1978) and channel
bank erosion afforded by root rc. otl r IV *:I (nIti.

B)UtCmS of Iqe
th,\i CA:,\ &Ii 1

migration zone

trees supplemented
; ,j.‘,:‘-8 t \‘,“ I, i i‘

by large wood and
shrub layer

/I Only trees > 5 in. dbh are included in QMD crlcu&ions.  Conlidcnce interval of? 5 percent at 95 percent.
/2 See tables under ‘Targeted Conditions Ear Large Woody Deb&.’
/3 See channel  migration zone definition in “Aquatic Conservation Strategy” (USDA and WSDI 1994, “Record of decision.“)
1’1 Increase to greater than 90 percent  where fempcraturc  regimes  do not me& the criteria for “properly finctioning.”

7

‘,

/3 Assuming II IOO-foot-wide  tune on both sides tlris would be equivalent 102 1.4 large snegs of this size per 100 feet of stream.
/6 Aqsuming  a LOO-foot-wide mae, this would be ewivalent to an Eusessment  per 0.8 miles of stream. /
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Ticrber opwators. Compiled by the Ctiomia Depattment  of Forcsuy aad Fire
Protection. January 1997 version. .!

Flosi G. an I F. L. ReynoIds  1994. California  saIn&d stream h&at restoration manual.
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Pwerh Functionine Condition for Class IIJ Watercotlrses

Pumosc of Isble: IdentiQ properly fun$oning conditions  within ones containing class III watercourses, These conditions relate to
producing largefed  levels of large woody debris for lerreslrial  species and for deiivtq to aquatic  itibitals, mitigating potential se&men1
effects to class I and II habitats and associated species from sedimnt delivered through c!ass III watercourses and producing key

habitat elements. The latter includes retention and production of large snags, large woody debris on the forest floor and large trees.

&proach for achieving&: Watershed anrlysis  should determine the existing stand slruc(ure  and composition of trees, snags and
downed woody materials and other elements along class III watercourses, evaluate the risk of sediment effects lo aquatic species
(including salmonids, salamenders  and Frogs) from timber operations near class 111 watercourses, evaluate the potential to provide Crey
watershed inputs including large woody debris, stream-bank stabilily and to tinction in maintaining targeted hill slope habilac  slructure
and composition.

Biological Parameter Numeric or Reference(s) Recommended Sampling locations
impect/concem narfnlive larEel Methqd-

Low snag aud large Ave. number of All species: (/I) Bisson et al. 1997, USDA Forest within “equipment
woody debris fpeentreesperacre 3 > II in.,< l5in. Cheeital.  1980, Service 1995 exclusion zone”
(LWD) recruitment by db h class 3 > IS in., <3Oin. Frecl,  1991, (f2 )
p0le.n~ i al 3 > 30 in. Richter, I993

Maintain large
snags for near-
stream habit at
txmptexity  and to
supplement

potential LWD

“Soft” and “herd”
snags per acre

All species: Cline et al., 1980, same same
1, I >l Iin.< ISin. Frecl, 1991,
I,1 >ISin.,  <Win. Richkr, 1993
1,l > 30in.



biological
~pactlconcm w

Aaintain  large
lowned woody
Iebris for habitat
ompkxhy and
ilter slrip tinclioa

‘ammeter

b- -

t) Ave. tons of
srp organk  debris ~
ler acre;

b) Ave.  wnbw of
1~8t@XXfiOf

wood on @round
per acre

c) Percent surface
VCBetadVe  COVti

Numeric or
narrative target

a) j-edwoud:
to be determined
Born samples of
old-growth
redwood forests

Douubfir:
24.2 ions per acre
of litat&& greater
than 10 inches 00
small end

b) rmkgj.g!:
to be determined
from aalnplcs of
old-growth
redwood forests

DouPlas-fir:
>30" 3.8
>20”&<30” 6 . 9
> 1 S’&c20” 6.3
~10”&<15” 12.7

c) at least 95
percent surfece
vegetation

-~

Refance(s)

limerson et al. 19%

*

limcreon cl al. 1996

Ca. Board of
Forestry hill slope
monitoring study

WI

Recommended
mhad

LNIA %ns:
Service 1995

hmpling locetions

~S~itr equipment
xclusion zone



Loss of ve8elaliva
cover nnd sedimeat
effects from stream

bank erosion

Parameter

Stream bank . . . .
stability

I I

Numeric or
narrative tarSet

“Good” lo
‘Excellent” stream
bank stability
aflirded  by root
3ystuns of large
trees supplemented
by Jarge  wood and
ahfllb laver

Reference(s) Recommended
Method

’Sampling locations 1

Lower.and  upper. _

---I

. . . .
bar&r (Pfknkuch
1978)

it!
t;
5b-4 /I This number of trees in each size class would be permanently marked for retention prior to each harvest entry,
2 /2 Equipment exclusion zones will be established along all class IU watercourses. Zona widths will vary accordhg to slope class,
v-e
g

silvicultural  prescription, yarding method and method of site preparation, slope location (e.g., upslope  vs. ‘i!ner gorge”)

:: and downstream resources to be protected.
/3 Personal communications f?om Peter H. Cafferate, California Departmeat  of Forestry and Fire Protection, March 3, 1997 and based

; on information obteined  through the Hill slope Monitoring Study finded by the California Board of Forestry.
I
I
I
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